I. Materials
The fluorophore-labeled and unlabeled DNA oligonucleotides used in this study were purchased from IBA (Gottingen, Germany).
II. Single-Molecule Experiments
A home-built dual-channel confocal fluorescence microscope was used to detect freely diffusing single molecules. For the details of this apparatus, refer to ref. This factor has been previously measured to be close to 1 for our setup. 
III. Hybridization Kinetics
The hybridization of excess (200 nM, 4000-fold) complementary oligonucleotide III to I:II interrogates the unfolding of c-MYC quadruplexes by trapping the duplex. The change in the populations in solution was monitored by recording a burst trajectory over about 300 min, and from this a series of FRET efficiency histograms was created. These histograms were used to follow the evolution of the various subpopulations within the solution. Removal of the zero peaks was in this case carried out by subtraction of the zero peak of the first histogram from all histograms in the series. In this way the disappearance of high FRET and medium FRET, could be followed. Figure S1 show few last histograms where the medium 
